Functional Analysis of Erythroid Progenitors by Colony-Forming Assays.
The capacity of erythroid-lineage progenitors to form colonies of maturing red blood cells in semisolid media has provided a functional assay for these progenitors and has greatly contributed to our understanding of erythropoiesis. Studies since the 1970s have led to the development of a model of the erythron, whereby the earliest erythroid-committed progenitor, the immature burst-forming unit erythroid (BFU-E), gives rise sequentially to late-stage BFU-E and to colony-forming units erythroid (CFU-E). CFU-E give rise, in turn, to maturing erythroblast precursors that hemoglobinize. It is these terminal cells that comprise the mature colonies of erythroid cells derived from the progenitors cultured in semisolid media. The in vitro generation of erythroid colonies requires cytokine support, most notably erythropoietin (EPO), which is critical for CFU-E survival and for promoting erythroblast maturation.During mouse embryogenesis, a transient population of primitive erythroid colony-forming progenitors (EryP-CFC) emerges in the yolk sac and gives rise to a wave of maturing primitive erythroblasts in the fetal bloodstream. This wave of EryP-CFC is followed closely by a wave of BFU-E in the yolk sac that enter the bloodstream and seed the fetal liver to generate the first definitive red cells in the fetus. BFU-E in the fetal liver, unlike those in the adult bone marrow, can give rise to colonies in vitro when cultured with EPO alone and also are more sensitive to EPO levels. Here, we describe methods for the in vitro culture of murine embryonic (primitive) and fetal/adult (definitive) erythroid progenitors in semisolid media.